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AN UNUSUAL VIRUS ISOLATED FROM A CASE OF
PEMPHIGUS ERYTHEMATODES*
OSCAR FELSENFELD, M.D., PAUL B. SZANTO, M.D., AND CHESTER L. BYRD, JR.
Numerous authors, among them Urhach and Wolfram (1), Dostrovsky et al.
(2), Grace and Suskind (3) reported virus isolated from pemphigus. Their
findings were not confirmed by other investigators. Moreover, the disease itself
could never be reproduced in animals. It is believed, therefore, that the virus
strain isolated by us from a 34 year old man with pemphigus erythematodes
(Senear-Usher) from the service of Dr. H. Rattner in the Cook County Hospital
during the fifth year of the disease and between attacks of eruptions is of im-
portance.
EXPERIMENTAL
I. On Mice. 0.03 ml. amounts of defibrinated blood from the patient, which
was found to be sterile on bacteriologic examination, were inoculated intracere-
brally into 8 mice. One mouse showed paralysis of both hind legs on the sixth
day after inoculation. The brain of this mouse was examined histologically and
passed to 8 fresh mice intracerebrally, after being emulsified with sterile saline,
using one part of brain to 9 ml. saline. Two mice of this series were paralyzed on
the fourth day after infection. With the same technic, the brain of one of them
was passed again intracerebrally to 8 mice, of which 3 became paralyzed the
seventh day after inoculation. In the fourth series, 4 mice were paralyzed on the
third, and 4 more on the sixth day. One of these mice developed vesicles on its
feet on the sixth day (Fig. 1). One foreleg was subjected to histologic examina-
tion, and the contents of the blisters from the other foot were inoculated into 8
mice. One part of the brain of this mouse was also examined microscopically,
the rest of the brain being passed to a group of 8 mice. All of these animals
developed paralysis within 8 days but vesicles were not formed. The virus could
be maintained in further passages from mouse to mouse, producing paralysis
but not bullae.
Examination of the leg of the mouse with blisters showed numerous irregularly
distributed vesicles. The vesicles were surrounded with normal skin, and did not
have an inflamed base. They contained a clear, serous fluid. Microscopically
(Fig. 2) there was a slit in the midst of the epidermis. This space was filled with
amorphous eosinophilic material. The surrounding epithelial cells showed some
loss of their polarity. The blood and lymph vessels of the dermis were markedly
dilated. Inflammatory cells and inclusion bodies were not observed.
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FIG. 1. Vesicles on the feet of mouse inoculated with virus
Fio. 2. Section of vesicle from mouse shown in Fig. 1. Intraepidermal vesicle within the
Malpighian layer. Hematoxylin—eosin stain. X 240.
The central nervous system of the mouse did not show gross changes. Micro-
scopically (Fig. 3) there were widely scattered lesions, especially in the Ammon's
horn, pons and oblongate medulla. The meshes of the white matter were dis-
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tended. The walls of the vessels showed round cell infiltration. The Virchow-
Robin spaces often contained lymphocytes and histiocytes. Perivascular cuffs
were found also in several places in the cortex. The ganglion cells of the cortex,
basal ganglia and brain stem showed moderate to marked chromatolysis, with-
out satellosis and neuronophagia. Inclusion bodies were not found. The lepto-
meninges contained foci of lymphocytes and a few histiocytes. Moderate vascular
congestion was also noted.
Essentially identical changes were found also in the central nervous system of
other mice which developed paralysis after intracerebral injection of this virus.
FIG. 3. Section of mouse brain infected with the virus, showing cell infiltrations. Hema-
toxylin—eosin stain. X 240.
II. On Monkey. One Macacus rhesus monkey was inoculated intracerebrally
with 1 ml. of a 10 per cent suspension of mouse brain in saline from the fourth
passage of the virus developed fever (104° to 105°F) beginning the sixth day after
infection. It showed weakness and irritability but no paralysis or skin affection.
It was sacrificed on the twelfth day. Histologic examination revealed only marked
congestion of the vessels of the central nervous system. The brain of the monkey
emulsified in saline 1:9 was passed on mice and caused paralysis within 8 days
in these animals.
III. On Other Animals. Four guinea pigs inoculated intracerebrally and 4
infected intraperitoneally, 3 rabbits inoculated by the corneal route and 3 each
injected intracerebrally and intraperitoneally did not show changes in 30 days.
The virus could not be propagated on developing chick embryos, by chorio
allantoic, amniotic and yolk sac inoculation.
IV. Additional Data. The virus survived in 50 per cent glycercol-saline at room
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temperature and in the ice box for 24 hours but was killed by ether, 1 per cent
formol in 30 minutes and by heating at 56°C. for one hour.
It passed through the Seitz filter.
The M.L.D. was l0, with slight variations.
The virus was not neutralized by high titer herpes simplex antiserums, using
dilutions to 10-*
DISCUSSION
The virus was apparently a neurotropic one which was pathogenic only for mice
and monkey and which differed from members of the herpes, encephalitis and
poliomyelitis groups.
The histologic changes here observed were somewhat similar to those in
experimental herpes simplex encephalitis. The involvement of the white matter
of the brain was, however, more marked. Inclusion bodies were not found, in
spite of the use of well established staining methods (Giemsa and Mann stains).
Skin changes in mice infected with herpes simplex were never observed. In man,
they are characterized by edema, congestion and polymorphonuclear infiltration
in the corium, first with hyperplasia, then with necrosis of the epithelial cells,
with eosinophilic intranuclear inclusion bodies. The histologic changes in the
mouse observed by us showed features resembling human pemphigus such as
intraepidermal vesicle forma'tion and absence of inflammatory cells and inclusion
bodies.
The virus has to be differentiated from that of infectious ectromelia of mice
described by Marshal (4). The histologic changes in this disease, however, con-
sist of edema, necrosis and inclusion bodies of the epithelial cells. The malady is
rare and has not been observed in the United States.
This virus differed also in its behavior from those isolated and described by
other writers. It did not cause disease in rabbits and was easily maintained by
mouse passages.
SUMMARY
An unusual virus was isolated from the blood stream of a patient with pemphigus
erythematodes (Senear-Usher). It was neurotropic in the mouse and in the
monkey but did not cause disease in guinea pigs or rabbits.
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